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creasing sample temperature and confining space confinement. The combination of the two techniques can
further improve the spectral intensity of LIBS. In this paper, the effects of increasing a sample’s temperature
and spatial confinement on LIBS are studied in air, and the time-resolved spectra of laser-induced aluminum
plasma are measured. The experimental results show that increasing the sample’s temperature can increase
the signal intensity of LIBS since a sample with a higher temperature can absorb more laser energy; when the
cylindrical cavity is used to confine the plasma, the spectral emission is further improved. The effect of the
combination of the two experimental conditions is that the signal intensity of LIBS is significantly stronger
than that of either condition alone. The intensity of Al (I) 396.2 nm increases to 1.4 times at 200 °C with
higher temperature conditions alone, 1.3 times when spatial confinement is applied alone, and 2.1 times at
200 °C with spatial confinement. The emission intensity with the combined effects is higher than the sum of
that under the two individual conditions. The effect of the combination is mainly based on the fact that laser
irradiation of the sample under a higher temperature generates stronger shock waves that can more effect-

ively compress a larger-sized plasma plume, thereby further improving the spectral intensity of LIBS.
Key words: laser-induced breakdown spectroscopy (LIBS); sample temperature; spatial confinement; spec-

tral enhancement; plasma
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